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yA^t>^^(i3-t Kn^rv-p-— FD7xy^fy^t>HHyv 

K9#bs) 0 

[0 0 3 4] 

£ftfco#^WMM«jFTA'*;i'3fe-e** — PHAi: *) . 
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2>±xm&x$>& 0 

[0 0 3 5] 
[0 0 3 6] 

tiJJ§lO*^ctf-;i/^£#o^--y h£^tfPHA££-j£L7^ $Ht3'J^J: 
t) j. # ^ v it L > fil K A v ^ # * v * £ # tf P H A £ <£j£ m 5fc £ 

tmwztix^z (^tii o, ^Nw^otn o 

[0 0 3 7] 

■§ts?YlA<D&$Lmt LT, v j.- • • 27N01t (Pseu 

domonas putida 2 7 N 0 1 ) ? 1 1 - 7x^M^7r-)^ 
^-M%&Ht L> 3-tKnJry-5- (7x-^jV7t-^) ^S^3 
-tKD^y-7- (7x-;l/X^77-^) ^<7)5£fi^#££M-f £ 

[0 0 3 8] 

o 

[0 0 3 9] 

+ ->TJV* >&%zu~y h t LT^-tf PHAtfi^fc&SfrT-Wi^&figtefcTF 

£$*LTW& (##l^mi3#BS) o 
[0 0 4 0] 

mm 2 003-3092933 



#IS 2002-309635 



^-v: 22/ 



[0 0 4 1] 

lifx.^^, «K^^PHAOftJffllEH=Sr$e>Hl£^:L-C^<7t*i>tcj±, 
[0 0 4 2] 

— mmoXd^, IM^iJii:iA l/c ^ 7°<7) P H A (unusua 
1 PHA) t±, *ALfcg^^^a<hi->5»#14^^jSDTii^-t^-t-e, 

[0 0 4 3] 
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USP5004664 
#i¥7-1209 7 5f^i 
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6 - 1 5 6 0 4 ^r<km. 
[#M8] 

7 - 1 4 3 5 2 

#2r¥ 8 - 1 9 2 2 7 

imfrxm. i o ] 

#if 5 - 7 4 9 

MW:fciR in 

#M¥5 - 9 3 0 4 9#2r#ft 

im^m 1 2 ] 

#i¥7 - 2 6 5 0 6 

mw?xM i3] 

#i¥9 - 1 9 1 8 9 3^&fa 

im^xm. 1 4 ] 

#ffr&ffcfjl 2 6 4 2 9 3 7f 

1 5 ] 

mf?&m.m2 9 8 9 i75t 

1 ] 

. -f - . jc*, 1 9 9 5^. p. 178-197 
[##It^m2] 

Appl. Environ. Microbiol, 5 8f (2) , 1 9 9 2^ 
, p. 7 4 6 

[#Mf S*»c 3 ] 

Int. J. Biol. Macromol. , 1 6f (3) , 1 9 9 4f, p 
.119 

Macromolecules, 2 9f, 1 9 9 6^, p. 1762-176 
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Macromolecules, 3 2f, 1 9 9 9^ p. 2889-289 

5 

Macromol. Chem. Phys. , 19 5?, 1 9 9 4^, p. 16 
6 5-1672 

Macromolecules, 2 9 f , 1 9 9 6^, p. 3432-343 

5 

Can. J.Microbiol., 4 If, 1 9 9 5^, p. 32-43 

Polymer International, 3 9f, 1 9 9 6^, p. 2 
0 5-213 

immxm 1 o ] 

Macromolecules, 3 If, 1996, p. 1480-1486 

immxm. 1 1 ] 

Journal of Polymer Science iPart A:P 
olymer Chemistry, 3 6f, 1998, p. 2381-238 
7 

mmvfjcm 1 2 1 

Macromolecules, 3 2 f , 1999, p. 8315-8318 
imtftXM 1 3 ] 

Macromolecules, 3 Of, 1997, p. 1611-1615 
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# ft £ Jftft "J" O X & * « 
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(^tR 1 liy^nA^y;H^lM^^l, RlllHJg^ CNI, NO 
2 ^ ^n^>jfH\ CH 3 S, C 2 H 5 *, C 3 H 7 CF 3 i, C 2 F 5 ^f 

- jl— y MCI^otv^i ctv^ 0 ) 

h£#tr$rSI&PHA£. TIS-^ (17) : 

[0 0 4 8] 



[ft 2 0] 



j o 

■(— 0 CH — CH—C )■ 




(1) 
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(CH 2 )— COOH (17) 



(^4>R 1 (iv^n^v^-^S^^U R 1 {imilS-^ (1) tc£ 
tt£R 1 ^2tS1-£HJ!E^ CNi, N0 2 *> ^n^yjg^ CH 3 i, C 2 
H 5 ^, C3H7I, CF 3 i, C 2 F 5 S£*:t±C3F7H"T?fcl9, 
-jx^y h^^i-^jt^ N Rite, ^yv-a - 7 b^Cf^ot^tUv^ 

o ) 

fcjLtbu £<b^ -tt^^^^Hiife— ^ (1 7) xmzfcz>7^*>m.t 

[0 0 4 9] 

BP*>> ^^fi, BtrfB— ^ (1) ^^M^/-7-a--^^^'J-7-^ 

tf d fc I" £ P H A Mf £ * O-C* -5> o 

[0 0 5 0] 

Sfc, #f£93i±. huIE— is&i (1) t^^n^^yv-a^'; hninix.-c, t 

IE— ^ (2) j&5£ (15) Cit^^^-i-y hi^ifciSJ: fllfl? 

[0 0 5 1 ] 
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\it2 2) 

CH, 

I - 

j CH 2>a o (2) 
— (— O — CH— CH— C — )— 

[0 0 5 2] 
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CH, 

I 3 

(CH 2 )b 

CH 

II 

CH 

I 

I u (3) 
— (— O — CH— CH— C )— 

[0 0 5 3] 
Ut 2 4 ] 

R2 




CH 2 (4) 
(CH,)c 

| 2 O 
— (— O — CH— CH— C )— 

R2(iHJ^T-> ^ny>g^ CNI, N0 2 I, CH 3 i, C3H7* 
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, CH = CH 2 i, COOR3 (R3liHI^ NaIKi\ KjBg^OV^-ftL^* 

[0 0 5 4] 
Ht2 5] 



R4 




0 (5) 
(CHjd 

O 

— (— O — CH— CH— C )— 

(^dfi, 1 frh 8 <vmk<V^-ftifr~C$)Z> ; R4tiffi^<7)tM^^L 
, R4JiHJB§S^ ^nr^IfC^ CNS, N0 2 ^ CH 3 I, C 2 H 5 ^ C3H7 
CF 3 m. C2F5*i/zt±C 3 F 7 S-e^>^ ; *t!£(7)^y-7-jL- 

o ) 

[0 0 5 5] 
[lb 2 6 ] 



R5 




C=0 (6) 
(CH> 

I ' ft 
— (-0 — CH— CH— C ) — 

(^ff e fi 1 8 <D&%t<7)\,*-f tifrtrfrZ ; R 5liffi^Hli^^L, 
R5(iHJ^T-, ^ny>ig^ CNi, N0 2 1, CH 3 i, C 2 H 5 ^ C3H7* 
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[0 0 5 6] 
HL2 7] 



CH 2 (7) 



(CH 2 )f 



O 

(— O — CH— CH— C )- 



{ft* fit* Ofrh 7<D&m.<7)^'ffrfr$:%iL, It^y7-a-7b« 

[0 0 5 7] 
[ft 2 8] 



S (8) 
|CH 2 )g 

— (-0 — CH— CH 2 — C )— 

[0 0 5 8] 
[It 2 9] 
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C=0 (9) 
jCH 2 )h 

-(— O — CH— CH— C f— 
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[0 0 5 9] 
[it 3 0] 



R6 




S (10) 
(CHJi 

O 

— (— O — CH— CH— C ) — 

(^f i (4, 1 frb Z<Dmk(V^-flxfr-(:$>h ; R 6 (i^#^ofim*^^t 
, R6(iH& Aoy>e, CN1, N0 2 i, COOR7, S0 2 R8 (R 
7f4HJKT\ NaJlH\ KI^, CH 3 1, C2H 5 ^m>-f *L/^-C&£ ; R 8 14 
OH1, ON a*. OKI, Any>Jg^ OCH3I, O (^Hs^m^-f 

, CH3L C 2 H 5 L C3H7L (CH 3 ) 2 -CHii 7t{4(CH 3 ) 3 -C 

*-e*-?> ; Ili^^y^-^-y u R6. r ?5.t^R8(4, 

h^tc^&oT^T& 4v^ 0 ) 
[0 0 6 0] 
[ft 3 1] 



R9 




S (11) 
|CH 2 )j q 
— (— O — CH— CH— C j — 

j i4 1 ^ 8<Dmk?) ^-ftifrX-&Z> ; R 9(4^#^OSi&^£^U 
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R 9{±HJEKi\ ^d^>^ CNI, N0 2 *> COO RIO. SO2R 1 1 ( 
RlOfiHJf^T. N a KJiiT% CH 3 S, C 2 H 5 *0^-f U R 
1 lliOHI, ON a*. OK*, ^nr>J^^\ OCH 3 i, OC 2 H 5 i(7)^ 
-ftu^irT) , CH3I, C 2 H 5 *. C3H7*, (CH 3 ) 2 -CHii/:ti(CH 3 
)3-Ci1?*4 ; W^^-a-y h^lttS*^ j, R9, R 1 OS. 
ZfR 1 1 (i. t;7-j--7 h^Cl^otv^Uv^ ) 
[0 0 6 1 ] 



(5£i£k(i 1 frh 8CD^%t(D^-f M^&h ; R 1 2 fi^#gf\C9gg|*£^L 
, R12f2HHCi\ ^ny>I^ CNS, N0 2 *. COOR13, S0 2 R1 
4 (R13fiHiMi\ NaJiiCi\ KI?-, CH 3 S, C 2 H 5 *<7> </>-f*L^£it L 
, Rl 4(iOHl, ON a*. OK*, ^n^^Ts OCH 3 I, OC 2 H 5 * 
(V^-fM^n-f) > CH 3 i, C 2 H 5 X, C3H7*, (CH 3 ) 2 -CHSJ fct±( 
CH 3 )3-CSt*5 k, R 1 2, R 

1 3S^R 1 4fi, tyv-a-y fiC^oT^tU^c ) 
[0 0 6 2] 



[ft 3 2] 
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(12) 



{— 0 — CH— CH— C — ) 
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[It 3 3] 



R15 




0 = S=0 (13) 

(CHJm 

I ft 
— (— O — CH— CH— C )— 

(^4>m(i 1 frb S<Dmk^-ftifr-C&2>^ Rl 5 $i^#St^fi$£S£^L 
> R 1 5tiHJli\ ^ny>^ CNi, N0 2 », COOR 1 6. S 0 2 R 1 
7 (R16fiHJKi\ N a JjKTs KJ£^\ CH3L C2H 5 lO^-f L 
, Rl 7liOHl, ONai, OKI, ^n^>H>i^ OCH 3 L OC 2 H 5 i 
<7)^1rtifr*m-f) > CH3I, C 2 H 5 L C3H7L (CH 3 ) 2 -CHll/:li( 
CH 3 ) 3 -CIt*^ ;ltO€/v-a^7 h^#«1-^>^, nu R 1 5, R 
1 6 1 7(i, Mi:^otKU^o ) 

[0 0 6 3] 
[It 3 4] 




0 (14) 
(CH> 

1 " M 

— (— O — CH— CH— C )— 

[0 0 6 4] 
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(15) 



(CH 2 )p 



{— 0 — CH— CH— C )■ 



&3££^U R18(iHJE^ CNI, N0 2 I^ ^nr>J!H\ CH 3 i, C 

v>T£ J: ) 

*f§Wi, TSB-flb*; (16) : 
[0 0 6 5] 



[0 0 6 6] 

0 0 011, 3 0 0, 0 0 O&T-C&ZZtZ&ffict-r&PHAlzm-f&iiVX* 



[0 0 6 7] 



[ft 3 6] 
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f-0 CH— CH— C } 
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[0 0 6 8] 
[0 0 6 9] 

■ft K, xno-^, T^liV-^, *->n-;*, ^^n-x. tf^y-h-X 
[0 0 7 0] 

ifc, *nwti, irie^PHAoMit^r^oT. »£%#^>^- 

(Pseudomonas) if^PHAO 

^\ vol - ■fn | J7^YN2| (Pseudomonas cic 

horii YN2 ; FERM BP-7 3 7 5) , va- K-t^X •fn'JT 
^•H45tt(Pseudoraonas cichorii H4 5 ; FERM 
BP-7374) , ya- • va. -y-b-^f - P161ft (Pseud 

omonas jessenii P161 ;FERM BP— 73 76))&*<b 

[0 0 7 1 ] 
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[0 0 7 2] 

it:. *&wm. Htrie-^ (i) -eTFZtL&x.-? hfcinx.T\ mm-^ 
(2) RZ/mm-fttt (3) t:^t*yv-jL-7 h^f>^i.Si«)I^^tL^ 

[0 0 7 3] 
[0 0 7 4] 

ifc, mm^4 >y-wm<Dm.¥-mfrtti) t 2, o o om_t, 3 0 

o, 0 0 o&T-e&z/^j >y-mm^m-r& i><D-e&& 0 

[0 0 7 5] 

$ML6ri*6 0-17 0°CX$>Z>^J >^-fIi:|t^^T^^o 
[0 0 7 6] 

ttis *f&mt. Mtmm&mnmmw.m£m%yi--'c$>2>;u >y-® 

[0 0 7 7] 

wmztt-r zztzmwit-rz mmmmmm y -r- izm-t & i> <nx$> & 0 

[0 0 7 8] 
[0 0 7 9] 
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[0 0 8 0] 

\zm-?2>i><DX$>2>o 
[0 0 8 1 ] 

frd^sfc, ^mztitzmmmmmmzBmmtzMfcir&^&t, mmmM 

mm-tkh^ mmmmmfc±<D v ^-{%.**m<7)$mmz$m-fz>% i 

wocmo Y-f-^m^mmzn^^w>2<ryuw-^t^ 

mzm-fz>i>ox&2>o 

[0 0 8 2] 

^^Vy%% (- (CH 2 ) n -) Zfr-T 
>; v-3£IItC^LfcPHA(i, *§&Wtz£t)®t6xmMLfzi>(DXfrZ> 0 |£o 
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[0 0 8 3] 

[0 0 8 4] 

<PHA> 

, rie-fe^ (i) : 

[0 0 8 5] 



(^Rlliy^DAdpyji/i^tlJ^L, R lliH& CNi, NO 
2 m, ^ay>I^ CH 3 1, C2H 5 i, C3H7I, CF3I, C 2 F 5 ^3 

^° , ;-7-^ : F-(7)m¥^T-»(i2, 0 0 0tt±, 3 0 0, 0 0 0^Tt*S o 
[0 0 8 6] 

^^OPHAfiHtifE— feiS; (1) K^Sti*^--;' h <£T<7)3-t: 
[0 0 8 7] 

$»PHAii, MWKfccx, Htrie — «5£ (1) xmzti&^y? 



[it 3 7] 



o 

(-0 — CH— CH— C )■ 
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Wxjf, HtrfE— jfi^c (i) -e^^tt^jx^-^ mcjuat. Tie— (2) 

— ^ (15) K^i-^yv-jL^y h£3£»f££fc7&*T£*o 
[0 0 8 8] 
Mb 3 8] 

CH. 



(CH 2 )a 



(2) 



O — CH— CH— C )- 



[0 0 8 9] 
Mfc3 9] 

CK 

I d 

jCH 2 )b 
CH 



CH 

I 

OH 



(-0 — CH— CH— C )- 



(3) 



[0 0 9 0] 
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Ht4 0] 




(4) 



(CH 2 )c 



O — CH— CH; 



11 \ 



c HOfrb 7 <7)&m<V^-ftifr$:ig:L, R 2 l^ff^^III^^L, 
R2(iH& ADy>g^ CNI, N0 2 I, CH 3 i, C 2 H 5 ^ C3H7S 
, CH = CH 2 *, C00R3 (R3(iH)^T-^ NaJKi\ Kmj-<D^-ftifr* 

#£-T&iir£\ c, R2WR3(i, t;7-a-y Hfi:H4oT^T4 iv» 0 
) 

[0 0 9 1 ] 



R 4 liHH?-, ^ny>K^, CNi, N0 2 *. CH3*, C 3 H 7 ^ 
, SCH3I, C 2 F 5 ^t/i{iC3F7^T^^ ; fiOtyv-i- 

) 

[0 0 9 2] 



Ut4 1] 




(5) 



(CH,)d 

I 1? 
O — CH— CH— C } 
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R5 



if* 

V 



C=0 



(6) 



{— O — CH— CH— C ) 



R5liHH^ ^ny>if, CNS, N0 2 I, CH 3 S, C 2 H 5 ^ C 3 H 7 ft 
[0 0 9 3] 



[0 0 9 4] 



[it 4 3] 




(7) 



{— 0 — CH— CH— C 
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Hb4 4] 



s 

I 

(CHjg 



(8) 



o 

II 



{-0 — CH— CH— C — ) 



[0 0 9 5] 
[lb 4 5] 



c=o 



(CH 2 )h 



(9) 



{-0 — CH— CH— C )- 



[0 0 9 6] 
[it A 6] 



R6 

If* 



s 

I 

(CH 2 )i 



(10) 



CH— CH— C- 
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R6liHJ£i\ ^uyym^, CNS, N0 2 *> COOR7, S0 2 R8 (R 7 
(iHJKi\ NaJ^T. KUTn CH 3 i, C 2 H 5 *<7)^-f U R8liO 

H*. ON a*. OKi, ^n^>J|u\ OCH3S, O C 2 H 5 ^<7)^-f 

, CH3I, C 3 H 7 ^ (CH 3 ) 2 -CH*i/i«i(CH3)3-C* 

-e&& ; h«^i--5>^, u R6, R7RXM8H^ *y 

[0 0 9 7] 



j t± 1 frh zoyakw-rtiimh* ; R9i^tt^fM^^L, 

R 9tiHJ^T-> ^nf>I^ CNI, N02*> COOR 1 0, S 0 2 R 1 1 ( 
R10t±HJK?% NaST, C 2 H 5 ^cov^-f tifr^m U R 

1 lliOHi, ONal, OKi, ^n^M^ OCH 3 i, OC 2 H 5 i(7)^ 
■f^Sr^) . CH3I, C 2 H 5 *. (CH 3 )2-CHiJ/;li(CH 3 

1 1 (i, y Y&lzMte^X^x i> iv>„ ) 

[0 0 9 8] 



Mb 4 7] 




(11) 



jOH 2 )J ff 
O CH— CH— C )- 
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[It 4 8] 



R12 



cp 



S=0 



(12) 




(^C4>k(± 1 frb 8co^cov^-ftL^-e*^> ; Rl 2 iifff'vwi^^^l 
, R 1 2 (iHJHT\ ^ny>^, CNi, N0 2 I> COOR 1 3, S0 2 R 1 
4 (Rl 3tiH^ Na!E^ K/fCi\ CH3L C2H 5 I<7)^-f tirt^it L 
, RHIiOHS, ON a*. OKI, ^ny>g^ OCH 3 L OC 2 H 5 I 
(7)v^r^^^1-) , CH3I, C 2 H 5 L C3H7L (CH 3 ) 2 -CHIi fc(±( 
CH 3 ) 3 -CI^^ ; M%L<7)^J-?-^-y hrfjf&~f2>i£i&, k, Rl 2, Rl 
3RXM1 4(±, ^7 7-^7 hiCl^ot^TU^o ) 
[0 0 9 9] 



(S^mli l frh 8 <^gfc<7)v>-f ; R 1 5 f±^#Sit^<7)fi?&*£7F L 

, R15(2HJIw\ CNI, N0 2 I^ COOR16, S0 2 R1 

7 (R16(iHJKT-> Nal£i\ KJ^Tn C H 3 ^ C2H 5 Im>-f L 
, R17fiOHL ONal, OKI, Any^, O C H 3 L OC 2 H 5 I 
<7>v>-fti^£Srr) , CH3L C 2 H 5 L C3H7I, (CH 3 ) 2 -CHIi/:ii( 



[ft 4 9] 



R15 




0=S=0 



(13) 
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CH 3 ) 3 -CS-e*4 ;a^y-7-a--; h*q?4t4»^ m, Rl 5, Rl 

[0 10 0] 
[lfc5 0] 




0 (14) 
(CH> 

1 2 O 

I I II X 

— (— O — CH— CH— C ) — 

(s^nti, 1 frh 8<0^ifc<7>v>-f*L^£^U I|(7)^;7-a-7f^#4 

[0101] 
[ft 5 1] 



R18 




(15) 



(Tt^p(i0^^ 7 <D%£%%<7)^irtifr'e$ > 2> ; R l 8 (i y^^g 
^*^r^L, Rl 8(iH& CNi, N0 2 I, ^ny^gf, CH 3 I, C 

2H 5 i, c 3 H 7 i, cf 3 s, c 2 F 5 »f £fic 3 F 7 ^-e&& ; mk<v*; 

pWR18(2> h^tcH^oT 
mrfS-^ (1) T^^tLa*y7-a-7 McjDx.T, pfS— ^ (2) ri> 
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[0 10 2] 

<puA(om^-m> 
£.m^m^z>U£.Vdi±, tib-^ (17) : 

[0 10 3] 



(5£<fR 1 liy^DA^y^i^t^i^^u R 1 « mif5-^ (1) fcjs 
tt^R 1 ^^iSI-^HM^ CNI, N0 2 I> ADyXEf, CH 3 i, C 2 
H 5 *, C 3 H 7 i, CF 3 1, C 2 F 5 *S/;(iC3F7*-C^f), lS<7)^/7 

o ) 

t LTfi. K^e-f-^ -■f-xVTJ • YN2*fc (Pseudomonas 

c ichor ii YN2 ; FERM BP-7 3 7 5) , ->a-KW-f 
3'j7^f - H45i (Pseudomonas cichorii H4 5 ; F 
ERM BP- 7 3 7 4) , ya- • yx7-t-^ • P 1 6 14* (P s 

eudomonas jessenii P 1 6 1 ; FERM BP-7376 

) <D=m<Dnfa&mft>ti2>o z.*ih^Mv>'$k*km$. sat t Lt^smiA 

^SFffc^fc&WSfL, i^Kiii: LTOi-ilif liMM » 



Mb 5 2] 




(CH 2 )— COOH 



(17) 
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HAltf^ft^Iftt Lt, BEK, 2002-8057 HHc|B*c£*i 
[0 10 4] 

vj-- K-t^-^JRtwJR-f 4«£fe!»trJJDx.T, Txn^t^I (Aero 
monas sp. ) ^ nvif^l (Comamonas sp. ) 9 
71 (Burkholderia sp.) ^FtCJR U itufE— ( 1 
7) -C^$*l*t^*>BI«:IR3|4 (3fe«) at, iffigB-te* (1) t^^W 
^/v-Ji-7 h £^tr PHA*4mt4!»«:fflv>-5i t fcnTfl&T?**o 
[0 10 5] 
(*«Ig) 

**W^^4PHAOKifi^li, J^OmffE-^ (17) -C7f£*l&T 
[0 10 6] 

[0 10 7] 

«rfBLfePHA^«^»*ffl^r, aftti-a, Hute-^ (1) -e 

h ^^-tfPHA^^iti-^^iCfi, ifitLt, PHA 

^ffloiRJH-fcLr, i©*yv-aiyfnitj&t4, Htrfs — *b5 (1 7) -c 
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, tgmmfz*) 0. 0 1%~1% (w/v) <0$£H, J: OfiFS L<l±, 0. 02% 

~o. 2% (w/v) <Dmm^m<7)^mzmiRirz>z tamt 

[0 108] 
[0 10 9] 

r^tfy-j^. +yo-x, ^n-^, ^r^^h-^, -7 

[0 110] 

wMt^%Qt^z*£z>, ztit><omm&ni*, ^^7^190. i%~ 

5% (w/v) OftH, J:«£L<(;i, 0. 2%~2% (w/v) Oilt:-?- 
[0 111] 

mrffi— ^ (i) -eTj^^s^e/T-.x^v mc^t. suie— ( 

2) ^^Hute— jftS (15) h^£>&£S£J: «9it^£*L£ 

[0 112] 

Mz.it, Tffi-^ (18) : 
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^-v! 48/ 



[ft 5 3 ] 




(18) 



IE-IKS: (19) : 

[0 113] 
Hfc 5 4 ] 

(CH 2 )-COOH (19) 

o 

[0114] 

^mzma-f&miZTfrjjymte, t&i&MfziOO. 0 1-1% (w/v) (Dm 

h. ±v)tfttL<it, o. 02-0. 2% (w/v) <Dmmfc®ffl<D^mzm 

[0 115] 
[0 116] 
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l < liits^^i^^) x\ tgmxm i xmm ■ mm Ltz'tik^^m®-* £ h 

[0 117] 

~4 0°C, L< (±2 0 ~3 5t)<7)il, J: Oftfi L< i± 2 0°C~3 0°C<7>$£ 
[0 1 18] 

PHA^^it^. i##^ri & <b (f\ MrT * £ *£#7r£ i(»jflv»i;t a*-? § h 0 

[0 119] 

±tz(Digmijmzm^&mmig%Lt l-ci*, , asm ( 

&^{f 01 it If, MSBi#%, M9^*f^ftf-6ii:^ 

[0 12 0] 

M x. If, ic a H»!l K*5V>Tffl</*fcM9 £ J^T iz o 
[0121] 
[M9**] 

Na2HP0 4 6. 2 g 

KH2PO4 3. Og 

N a C 1 0 . 5 g 

ttilEff 2003-3092933 
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^-v: 50/ 



NH 4 C 1 1 . 0 g 

(mi&l >; y p H 7. 0) 

fllxJ*, WTC^tlMMI^O. 3% (v/v) 5gJR«iDLr, ^ 
[0122] 





: 1 . 


5 


g ; 


M g S 0 4 


: 3. 


0 


g ; 


Mn SO 4 


: 0. 


5 


g ; 


N a C 1 


: 1. 


0 


g » 


F e S 0 4 


: 0. 


1 


g ; 


C a C 1 2 


: 0. 


1 


g ; 


C o C 1 2 


: 0. 


1 


g ; 


Z n S 0 4 


: 0. 


1 


g ; 


C u S 0 4 


: 0. 


1 


g ; 


A 1 K (S0 4 ) 2 


: 0 




1 g ; 


H3BO3 


: 0 




1 g ; 


N a 2 M 0 0 4 


: 0 




1 g ; 


N i C 1 2 


: 0 




1 g 




p H 7 




0) 



(PHAOEJDLDg) 

3&WOPHAORi£;£8re*i, fo^fl^t,, g«Ji:i-^>PHA^ 

[0 12 3] 
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ji, sDSf^fiisttiMi, v v?--^<7)mm%kmz£ o-r, pha^ 

Wf#:|*ll^^ bIM • ^itl. i 1 J: ot, ^?§t»t Lt, PHA^ 
[0 12 4] 
[0 12 5] 

[0 12 6] 

te^: (i) $ a^. ^ y 7 h ^ *° >j v - ^cp cttf p h a ^-^^ < 

Mcjpx.-C. fjfE-^ (2) W— (3) H^i-^yv-jL- 
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[0 12 7] 
[0128] 

) & if mm. k mm z ti & k «t o t# <b n £ & <*> & -t- & ^ t a* 

[0 12 9] 

mm&m-ttL, ^s^m v^-tut L-co«itt«:t*tw 90s 

[0 13 0] 

J&lfe *° V *? - r 1/ > K#^t# <b n -6 o 
[0131] 

i fc. ^B^O^W > /-tfW&f^^ili 2,0 0 0 J^±, 3 0 0, 0 

0 0 j^T-e&a c t l < , $ h \z\t^ *5tm<o'U y r-mmoify^m 
iz&M 3 0 - 8 0 °c. iMk&tt 6o~i7o t;-e&& -r t&su >y-mmt L 

[0 13 2] 

*o -7°? * ^ y ? t mm, mmnxmz z <o &mm&<Dtkmizmmi-z> z t &x 

ajfiE# 2003-3092933 
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[0 13 3] 
[0 13 4] 

s£ (D o^ey-r-jx^ .y h fc-g-tr phai±, 3 -m KD + yrw^*; 

tzm^k, i^'ji^f >MtfJBl± R fc<Dfrfr h & h 7 4 V ? ? y ? & *° 'j v- X 
[0 13 5] 

#5&9!Ki3v>-CM&£fc*±, — «:5£ (l) ^jL-Styv-jL-yMio 
3t^-t*it**nriB«r^-c*4o -jft^c (i) -em.2*iz*y 

•y Mcovvr, R 1 Sr7 ySWjPKJ: *)«*$*Lfe5S?#flti-*ii:m: *K ^ 
[0 13 6] 

ttlf£# 2003-3092933 
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^-v: 54/ 



[0 1 3 7] 

^\ BtriEo^i^/-^-^--^ v*^frnz>j)K '&mti-z>tfv -?-<7)mmi, 

[0 13 8] 

*§kwe>;u yy-mm^m^& PHA<7)*-7x^f£jfa3 0-8 o°ct$> 

h £ fcjTO i t < , #K$jPi L < li 4 0 - 8 0 °C. L<ti 50-70 °C 

"C* Z>o 3 0 °C J: *) ©v^Tii, 7"n y * > ^1£t» < & 0 , i/:8 0 °C^±C 

HA^tMli, 6 0-17 O'Cmit L^o #^£?£ L < f± 8 0 - 1 4 Ott 

6 o'c&rfvitm^y-ty vn.<vmttf&hih, 1 7 0 rjsJLL-ettsearia 

[0 13 9] 

- ft h mm<Dm±<7) P H A f±. ^3§HJ3 4s It -5> P H A £^J& n&%&k£.VS<Dt& 

f£#SJg> left fiii P H A (7)^1 1 ffiMMf ^ ft ^ o ifz, PHA4>^y 
[0 14 0] 

4 0 0 0-30 ^"Cafe (9 , t¥^^fIM n L < *± 2 0 0 0-3 0^ # 

L<fi 5000-1 OTj-C&Zo Mn^ 2 0 0 0*itii**7^gSfi 



fctifJE# 2003-3092933 
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[0141] 
[0 14 2] 

^O^pIM14ftmcorI^#J^(i/^ >^ «tU 8 011% 
[0 14 3] 

va-ix-7^^j r^^-y-ixj (BSfomx) r^-r^j (mmmm) w 

[0 14 4] 



tbll#2 003-3092933 
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^-v: 56/ 



[0 14 5] 

j&*Wb*L*<, x^^ijv-fc Ltl^flyt-;^xk^n;ni K>; 
Ltitf jxf fcTi^&O^fLfc fc^O&M^oTflg 

&m&i£m % z&mf hti& 0 *° v v ? > % # y ^ - t l t u ^» v y v 

[0 14 6] 

-5> 0 :<0J: d %i><?)t LTJ±, ^fftfJlCfi. $|xJ£\ V >-7 * 'j 
[0 14 7] 

-X^P>, p-^n;i/^-f-P>, 3, 4 - n;v^^-i/>, p-^^;u^^l/ 
2, 4-y>Wf l/V, p - n -y^^^^W>, p-tert-7'f 
p - n-^^-i/ )V7.^-]yy ^ p- n-jr?^)\/Xj-Uy, p-n- 
S-)UX?-U>^ p - n-7 r i/)V7.f-Vy^ p- n- Kfy/Wf l/>(0}nl^ 



mSE# 2003-3092933 
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^-v: 57/ 



T-uyRz/^r commit ; ^fv>. -fuMvy^ y^-vy^ 4 yy*^- uy coin £ 
y^&m^y *uy4>m; y <7>$p § i; ^ ; ^ tr 

-;K ^ktf-';T*>, *ffcif— A\ ^e-;w<o$q#^n^;^bH~- ;Hf ; ft 
^if— ;K if *>^tf x:;k ^>y'ju&\£—)\s<7)iin&\£~)],jux-T)i'&;* 
9 9 V frWUT-fr. ^^^'J^ixfiK ^ * * 'J frWt-fu kf A\ ^^'J^g* 

? V )\<W.y — ^^'J^lv^W^xf^ ^^'J;i/|yxf^ 

2 - xf;K^y;v N T^'J^rT'JiK T ^ 'j 2 - ^ n T 
* 'J )ls&7 ^ — )]s<fya\& T? V )V^x.^7-)vm ; kf-;i/p< >;wc--r;K If— ^ 
xfji/x-f;v, tf— ;W y7f;vx-ri^5Dllfxji,x-fjVi ; bf-;i/^ 
f ^ f if — v;L"Jr h y^ *^f-)l"( y 7*n^x )Vr h ><7)$n§; kf— ;u 
h >3S ; N- if— ;nf n — ;k N- If — ;K N — fcf — ;W > K — 

;k N-tf— ;nfni; K>o$n#N-tf— MY&tya ; if-;i/f7* »; ; 
i; n - h y ;k ^ * * >; n - h 'j ;K T?')frT< KOjp ^£ L < l± 

^ * * ; ttr^o « , /?-»^<7)x^f;K itaoyxxf 

; vi//f ^W>^f;K vi/^f^f^ vW>B$^f;i/ 

;K yxfl/>^"j3-;i/, > >J xfl/>^ij l, 2 -"/n hf !✓ >^>; 

a7x;-M, 7K^*nif^"7iy-;i/A, ^'Jt^yx 
f l/Wtif^7i>'-/i/Afo# , J*-Mfc^* ; p-7xXVyy'/f v^T* 
- K p- + y'Jl/>'yM7y7^-M, l/7^7yT^- 
h^O'f Vy7^> - M ; xf jvrr/, 7f^7 5>, xf i/>y7r/, 1 
, 4-y'7 5 7^>€>, 1, 4-y*7^7"^y, ^/x^y-^7^^ 
T^>^; v^'j ->v;l/^-r-^. xf u y ^'j n - ;i/ y7 'J y y ^x - r ;K 



tbgE# 2003-3092933 
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[0 14 8] 

MfitLT, ve^;i^^-tr>, tfX (4-7^'jn + y^'jxf + y7 
yn/N°>, jc^ix>y-*'j 3-;VvT^ 'J 1^- 1, 3 - 7*f- U > 'J 
^-^y'T^'Jlz-F, 1, 4-7^>y't-^y77'JP-f, 1, 5-^> 
^yt-^y7VJV-h, 1, 6-A^f>y't-JVy77^-K *t 
/^>f;^*'jn-^y77'Jl/-f, v\x^-l/>y-*'j 3-^y7^ V V- K b 

V ju^ U y 7 >j u - )]/ y'7 y~ 'j V - b „ -f h 7 -X-^ 1/>^'J a-JVy77'J Ix- 
K #'jxfi/>^ij3-;i/# 2 0 0, # 4 0 0, # 6 0 0©#y7^'Jl/-h 
, y7nek>^'j3-jVy77'JU-F, sK'J 7°n t: U>W u-)WT? V 
P-K ^'Ji^f/H-^y'Jlz-F (MANDABW) , RZf&±<DT 

[0 14 9] 

h'J7y'J I/- ff7^fn-wr/f ^7y'JV-h, >J :/.x. -r 
;vyy- >; h&y^o^ * ^ >; V- K 2, 2-lf^ 

#'Jx^y7x^;l/) •7°tt/t>, y7'JiV7^I/-F, F'J7'J^y7^1/- 
K hV7'J^7y->7^U-h, h'J7 , JHVy7^U-f, hVT'j^F 

V ^ 'Jf- K y'7'J n lx>f-*- h^^lf ^>tt^ 0 

[0 15 0] 

o #!l;tf£\ t -7f^-t + y- 2 -xf;K^tyx- K y" ^ tfys' 
K t-7*f^-t + y77I/-f, ^>VM )V/^-it^^ h\ y^u 



ttiliE#2 003-3092933 
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^-v: 59/ 



■4 K, t --T^-fr? X JW'C-^^MM K\ y^^-*WK, 2, 2' - 
7V*^^V7'fo^F'J;K 2, 2' -rvtr* (2-^f^7'f o^hy^ 
) . 2, 2' -7V'a (2, , 2, 2' -7 7* 

bf* ( 4 _^j,^<>_2, N l, l-lf* (t- 

7*fiWN-t^y) 3, 3, 5 - h V **J-fr*s9 n^-fl- l, l-tf* (t 
-7f^N-t^fy) ->^n^^>, 1, 4 -If* ( t -tf ;M-t^y* 
A/aK-M ~>*n^Hj->, 2, 2 -if* (t-7*f;w^t^y) 
n-7*f;M, 4 -If* (t-7*f^-t^ry) A'Jl/-h, 2, 2 - tf * ( 
t-7"f^-^^y) 1, 3 -If* (t--7*W-t + '>->fV7' 

ntf;V) ^>-l£>, 2, 5-v^^;V-2, 5-v (t - 7*f ^-t + y) ^ 
2, 5-v^^;V-2, 5-y (t-7'fi^-t^y) Aift>, 2 
, 5 -v^^- 2 , 5-v (^yvM^-t^y) v- t -7*^ 

;k>VN-t^y^f77^^-h, 2, 2 -If* (4, 4 -y - t -7"f 
^yy^oMy^) -7 0 n/\°> N y-t-7W-t^y«-^W^y| 
— K V— t K v— t —yj-jl'/i— 3r 

^yA^rft KDfl/7^V-F, v- t -r-f-;W<-*^ri/T-tf9- K 2, 
5-v^^;w-2, 5-v (t-^f^-t^y) ^^-9->> ^jt^n/^n; 
rr-;u-fcf* (t - 7*f ;wt-t^ry*-^ - b) „ >>- t -y^-Ji"*-** 
yHJ^ f^7y^- h , h V * ( t - ^;wn°-^- ^ v) h'J7 v if-;i/ 

Mj* (t-T'f^-^^fy) -> ^ V^tf^f <b*L£ G i*L<b3& s #a^V»f±# 

fflittfflf^o w i o oti^cti, o. 0 5fi!K 

JtJH± (flFS L<t±o. 1-1 5KMSG) o«JKt?fflv><b^a 0 
[0151] 
< Y1—> 

[0 15 2] 

miE# 2003-3092933 
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[0 15 3] 

ffli--6*-S-JC»i, *-fe#Jt LT(i, Wiltf, C. I. y^VtYVvYl, C. 

I . ?J\s?YUyV4, C . 1 . 7v7KU7Kl> C . I . ^->^1/? 

Kl> C. I. ^E-yy VUy V3 0, C. I. Nl/^F^-K C. I. 
Nl/^F -7'^- 2 , C . I . Tv7K^-9, C . I . 7yy K7>- 1 5 
, C. I. ^-vy 3, C. I. ^-y7^)K5, C. I. 

>f7>-7, C. I. h -> 6, C. I. s<->>y?yV->4 

, C. I. ^-vy^U->6l§^>& 0 H^l-t Lt(i, fT|&, #K3*A>f 

H#&, -tU 7T>t /^-v^vbtl'VyGTR, fcf^ Vn l/>;x 

, ^yyyy^l/yy'G, *K^7A1/7F, H/y K4 R, 

f->^l/7K*^y^Aa, x.*i/>U-*^ 7*i) 'j T> h ^ > 3 B, v> 

[0 15 4] 

j e>?&Yi--m<DM&mntLXte, C. I. tf^'/M/yKl, 2, 3, 

4, 5, 6, 7, 8, 9, 10, 11, 12. 13, 14, 15, 16, 17, 

18, 19, 21, 22, 23, 30, 31, 32, 37, 38, 39, 40, 
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4 1, 4 8, 4 9, 5 0, 5 1 , 5 2 , 5 3, 5 4, 5 5, 5 7, 5 8, 6 0, 
63, 64, 68, 81, 83, 87, 88, 89, 90, 112, 114, 1 
22, 123, 163, 202, 206, 207, 209, C. I. 
/Mtl/7H9, C. I. H/7 K 1 , 2, 10, 13, 15, 23, 2 
9, 3 5^mfhfi^> 0 
[0 15 5] 

x djefs lv> 0 zoWi'ktzmmLn&^-eyfmt&m-t ltwu c. i. v;w* 

y YVy K 1 , 3, 8, 23, 24, 25, 27, 30, 49, 81, 82, 8 
3, 84, 100, 109, 121, C. I. t*^ 7,^-7. V y K 9 , C. I. 
y;K>l>;MtV7b8, 13, 14, 21, 27, C. I. f^/<-^A 
'ftl/yM C . I. A-yyn^KK 2 , 9 , 12, 13 

, 14, 15, 17, 18, 22, 23, 24, 27, 29, 32, 34, 35 
, 36, 37, 38, 39, 40, C. I. ^y^^tl^-;H> 3, 7 
, 10, 14, 15, 21, 25, 26, 27, 2 8 ^(D^m^Wmi h ft 

Z) o 

[0 15 6] 

■£<Dm<7)M&BMt Lrti, isTymm&mntLxi*, c. i. 

y^-2, 3, 15, 16, 17, C. I. /^^7>-6, C. I. TyvK 
[0 15 7] 

-i^v-mm&BMt LTfi, C. I. E'^yMxn-l, 2, 3, 4, 
5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 23, 65, 
7 3, 8 3, C. I. ^7h^fxn-l, 3, 2 0^W^*l£ o 
[0 15 8] 
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[0 15 9] 

;v * - * a u - * £ <b 0 

[0 16 0] 
[0161] 

w.-rzzttfvsifex~$>2> 0 h^-#t££t#& ^46, bp*>, ep^ 

fefllli, illfr, >^-WJ§il 0 0Sfg|5i:^Lt, 0. l~6 0Sfi8B, 0 
3: L < ii 0 . 5-20 KfimiS^#J^-e^ffl $ *L&<, . 
[0 16 2] 

mmrnmm) 

ffimmnm ttxa, vtmnm ztix^z mnmnm zmm x § & 0 jLfwaj t 
mLfz±xi%& &zt &X # & > y-mm 1 o o lt o . 1 



ffitE#2 003-3092933 
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[0 16 3] 

'^ttnv>, t-;i^>M§\ 7x7-;ufl, i&fr^Mtf } ) U > i fz 

m^^^fhfl^o Z\tlb<DV y ? Xfrb, U*cOjjmz X *) 7 y 9 7. £^Hp 
[0 16 4] 

, ^a^co7 7 fxf&fi-A** su > y-mm^tzmnMizmvtRzf/ifzmm 
m<d mt KfrWi $ t,zmtifz*m<D vT—t%& 0 

[0 16 5] 

- ^- o$p § &2£i!$fg * ffl v> r ^il!^ L Tftfl&iS * Z ^ Kfflit-ti: L # 
^O^tW3W*$H&£fcli*»*Li&. #*P@ft&, yx^^K jK-;!'*;!/* 
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[0 16 6] 

> N ^f^if >^^(7)t l> >^yy^f )^;i/AT^ Vt£t*(DT^ KSf 

[0 16 7] 

[0 16 8] 

v> 0 i^i:iv^^y'J*»*tLTii, B E T£-»;e L K 
£-5>JtitM^2 0m2/gW± (#C30~4 0 0m 2 /g) 0$Sffl|*|<£> & O 

Ofi^^lt, v'J*»M0. 0 1 ~ 8 SCigR, ft* L < (± 0 . 1-5 

tBIiE# 2003-3092933 
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[0 16 9] 

# u >mit<&® m. mitt- 4 m^ta ^ ^ mt&m ; a - # > r ? 
[0 1 7 0] 

Ifc^tf ;7f7'j >mm&<?>in £ IK^^IS ; mffiM^x 7- via § 
[0 1 7 1 ] 

[0 17 2] 

< ^r-Y 'J TtCOWO 



tbliE# 2003-3092933 



2002-309635 



^-v: 66/ 



[0 17 3] 

ri*2 ,umJSJlT\ #f£ L<f±0. 1-0. 5/<mgS<?)^«iLv\ h^-ff 3 
LTIi, /U >y-mm \ 0 0«*BK*j-L2 0-2 0 0 Si 
SB, ti:ff4l<li> >^H»ltl 0 0flt*»K*|-LT 4 0~ 1 5 0SC*g& 

[0 17 4] 

h^-«£T-<^fi*¥^S^4 - 9 // mOfSBfti: J: 9 KIMS'*-* itWi 



ttSlE^ 2003-3092933 



&m 2002-309635 



^-v! 67/ 



[0 17 5] 

^^Kl%NaC 1 7to#$L£pmi-£o WtUIJ, TWO 
ISOTON R-II (3-;^-t^i>f^7^^y>A>fig) H£ 

ffl-r^. i t i>-cz h 0 ^m^Mmmt Ltii, ±mmm7^mm 100-150 

Bftft) * 0 . 1-5 m Linx., It:, ilj^l**^ 2 - 2 0 m g5nx.TSlJ^ffll^f4 

(D4) , MWi^^h^tzmW 

mmwmz^mm (dd £jfc#>£ 0 

[0 17 6] 

) ^-10 — 8 0^C/g, «t L< fi- 1 5 7 0 fx c/g-e&&£ 

[0 17 7] 

~nc^i- 0 «jjetc*±, mi o^L/2^m*?u^s^^fflL^o -seat 



tUfiE#2 003-3092933 
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*+'J79. 5 gfc*tLT, 8H3^*t*0 b^-0. 5 g«rtPx.feiS^!»Sr, 50 
Mto&ftZ^ mmi 0 Omm, «fc ? 8* 1 #IBJ 1 0 OHfttiCtS 

u -^stfaiiHt^o ^>r\ mi o KTf.Lfz^mmm^mw^, m^5 o 
o^ -7 isz-(D7. ?v->43 <D&&±mm(om7m%kA 2 mmM^ 1 . 0 

i^'iwi (g) t-r^o ^c, ^o^o^i^ ($mm&2 2 tm-rzu 
mt&*< ti>mmm x-m\u4 7frbm\L, m.mmffi#4 6*mtssLxm 

m\4 5<D&J)tf2 4 5 0 P a (2 5 0mmAq) i 9 i:tS, -Wi* 

~C-frmm\Z1f or, ^-£nj^lB£*1-&o -C0Bf(7)«fift4 9comf4^ V 
(aK^h) h1-^>o i:t4 8(i3>f>t-t^^i^C (^F) ^"T^o 
IR5l^<0ilH5e«^#O«*Sr»±^»)W2 (g) tn. h OtfSSIISf* 
fi (^C/g) fi, d*LC><Offl!l5efl[^t>, T^^iorit^^tt^o f|-£:5$; : j£ 
Iflf (//C/g) =CXV/ (W1-W2) 

^H^K^r, >r-#J3gcO^T-»(i, GPC (^A-U-y 3 > 

#>hf--£THF (rF7tFn77>) : MMX V y ? 7, V-ffi£ii#l£ffiv>T 2 
OJSWttiffi&fi 1 ofc-fr^y^&Slsgfflfcffl^ 77 7 Afifj&te, BgfnmiMA- 8 
OK 802, 803, 804, 805, 806, 8 0 7 t|gLWJ^f 

<7)J:9^triiiJ^L^m*TO^s (Mw) tm^tyft^m (Mn) £ <7)J« 

(Mw/Mn) #\ 2-1 0 ommfti<z&2>su >y-mmzmm-f2>z.£tf 

[0 17 8] 

ftOtl^.^'o, ^co#^^$e#^T g^, 3 0~8 0°C, H^#£L<12, 5 0 
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^-v: 69/ 



*t gotiij^^(±, Mx.it ^-*>^)u-?-ttm<7)D s c- 7 <7) j; o t^nmm. 

T(±, ASTM D 3 4 1 8 - 8 2 UriDTtf 9o .^^^isv^rti, 
L> ffig, 1 0 r/m i n. 0 ~ 2 0 0 °C<D|SB-C|?-S£ t £ 

[0 17 9] 

nvf±co hi--i%%tipm<D$mmz$m-fz>Wr 1 mmunt , manumit 

[0 18 0] 
[0181] 

p^^tL^> ^<7>T-(i^^ 0 mr^ioit^ r%j &m^M%?>Ltzmu±n.ML 

[0 18 2] 
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^-v: 70/ 



mmm 1 ) 

D-^;Wrr-^0. 5%. 3 - v * n ^3=- yiV^n tf * >g 6 . OraMm 
M9^%2 OOmlC, ->i- Y^i~^ - fn'JT^ • YN2ft^iIL, 3 0 
°C, 1 2 5* hv-?/frX-mmmmLtz 0 4 0 
HJJRU 5%, 3 - i/9 n^^f y;^D \£*>M6 . OmM 

^-a^> MStfJf! (NH 4 C 1 ) ^t^^M9^i2 0 0ml t:fff ; ^ LT, H 
3 Ot\ 125^ hn-^/^-cigilWL^o 4 8B#Bfll£. MitZ&'bfr 

[0 18 3] 

£ l/-;h*20ml^DD*w U 3 5 tlr 9 2 BfPMl 

#LTPHA£ffltt> Lfc 0 ffl£Bi££7L@0. 4 5 /;m<7>^ • 7-f 

[0 18 4] 

ftbtlfzP H AO^J^HPmfi, • 5 -X- V 3>^D7f ^ y j 

- (G P C ; IV-H L C- 8 2 2 0. # y A ; $y- TSK-GEL Su 
perHM-H, ifj||;^DDW, 4?'J 1/ CJ;l)ffiL/; 0 * 
<r>m$k. t¥WiMn = 4 6, 0 0 0, IiW?lMw=9 8, 0 0 0 

[0 18 5] 

<SJ5e««> 

F T-NMR : B r u k e r DPX400 

*i»JS«» : 1 H = 4 0 0MH z. 13 C =100MHz 

<iJW£aH*> 

SiJ^Mffi : 1 H 

mmmm : cdc i 3 
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^-v: 71/ 



[0 18 6] 

n-7F^*7 7^— flMii (GC-MS, SitQP- 5 0 5 0, Elft) 
T#*rU PHAt/v-jL-y h©^f ^fMt^^^firo^o TI 
C (b-^Ht>^07b^77^) j&tKgtft-x— y h- Cfi^fl) 3-tK 

-v^n^sJrv;u-7°nnV>^^f 1 -;^^^x^^'atft:-^ (2 5. 
5 5H*i£) ovj^^^^ h;i/=Sr|H 2^^111 3 tc-ett-rtL^o ®#:^^JI 

I Cit^^tl Kt^-To 
[0 18 7] 



»#S£*feM; (mg/L) 


690 


fi-S (mg/L) 


210 


^-rzvyhijflfiS: (TIC k°— y-^yrit) 




3 — t Ko^rv'iggt 


0. 3% 


3 — t Kn^rv'^df--^^^ 


1. 1% 


3 — t Kndr->^-^ ^ l/^. 


6. 7% 


3 — t Kn^r^/fyi 


0. 3% 


3 — t K n df- v-t='^ >B£ 


35.6% 


3 — fc K D^rv Kx^ 


17.0% 


3 — t Kn^rv' Kxir >-@f 


19.9% 


3 — t Kp^v'- 3 — ->? vs^^is/vyv k°^->-gt 


19. 1% 



[0 18 8] 

>$tx-y h ^^-tfPHAT^^>i«h^?i^$tL7to 
[0 18 9] 

(mmm 2 ) 

M9^i2 OOmlC, vj.- K^E^ • fn'J T'f • H 4 5^^ftIL> 3 0 
°C. 1 2 5^ Fn-V^Ii^*L/: 0 4 7R#K&, «#£ato#«fcJ: 13 

tbSE4$ 2003-3092933 
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^-v: 72/ 



0JRU D-^Vn-XO. 5%, 3 - v ? v;y7°n tf * >ffi. 6 . OraM 

mMU (N H 4 C 1 ) m^^M9^i2 0 0mli:SSLt, M 
3 0°C, 12 5* h n-^/^-e$gM^«L7to 4 1 B#ffi^ m#£3f'L^ 

[0 19 0] 

£ <7)^M#^ l/7bSr20ml^no^^A tzj£ft U 3 5^^54 B#H^ 
#LTPH A£Jft£B L£ Q JfltfiifcSrHFLS 0 . 4 5 ^mW>/7> • 

■e»»Lfc&, n-* y-j^#w-*--cifcBLfco -^M^^y ? y" - 

[0191] 

7 7^— IMfii (GC-MS, |j|QP- 5 0 5 0, Elft) tr^L 

2i:^ta^ iiPHAIi3-t Kn^ri/-3-y^n^y;i/-7'nift>K 
7 hfc-£trPHAT*&£fc5&*iSB$ftfco 
[0 19 2] 
[H2] 



12 



®#8;*feM: (mg/L) 


530 


tfy-^— M (mg/L) 


120 


^-^Mi^ (tic t°— y-^yTJt) 




3-'fc Kn*^fy|| 


0. 5% 


3-t Kodrvt^^yt 


12.4% 


3-fc Ko^wJ-l'iS 


0. 2% 


3-t Kn^-y^yi 


48. 9% 


3-t Kn^y Rt^ >'@t 


8.6% 


3-t Kodf-y K^-fe 


8.9% 


3-t Kn^rv- v^^i/j^v t^Vgf 


20. 5% 



[0 19 3] 

(mmm 3 ) 

D-^;i/3-70. 5%. 3-y^n^y;^nh't>i6. 0mM£^-fr 

ttiSE#2 003-3092933 
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^-v: 73/ 



M9^i2 OOmli:, ya- • y-b--f • P 1 6 lt^ftlL, 

3 01C, 1 2 5* hn- L£o 4 

<£ E|i|XU D-/^3-^0. 5%, 3-y^nA^y;v 7 -aiit>i6. 0 
mMSr-a^. S« (NH4CI) ^i4^M9^i2 0 0 mlCliifL 

it:, 3 o°c, 125^ hu-?/fi-emm.tgmLtz 0 4 m#ra^ x 

[0 19 4] 

£ W|£«1S^ !✓ ;y h £ 2 0 m 1 * n n * ;l/ A tcjgffl U 3 5 *Ct? 5 4 B# n$ 

^^icjnx.-c, PHA^Biti^t iJtiR»0*S:|5lJRbJt^ie*L^:o 
[0 19 5] 

77^ K*##rg« (GC-MS, Si*QP- 5 0 5 0, E Hi) "C5M?tL 

3 iZTFi-M*), liPHAIi3-t K n ^ y - 3 - y ^ n a ^ y ^ y n h 5 ^- > i 

h^^tfPHA-e*-5it^«|^$tL^o 
[0 19 6] 
[S3] 



*3 



«#3£&*S (mg/L) 


530 


jtfy-^-M (me/L) 


150 


^/•7-a = . 7 Mi^ (TIC k*— ^UTtt) 




3-t Kn^v'-^l^gt 


0. 9% 


3 - t Kn^yt^ 7 ^ 


13. 1% 


3 — fc h'P^f v^'^ 


48. 8% 


3 — t Kp^v Kr* >-@f 


9. 7% 


3 — t Kn^-y K^-fe 


14. 1% 


3 — t h'n + y- 3 — is? u^^-isjV^u \?3rl'Wk 


13. 4% 



[0 19 7] 

mSE# 2003-3092933 
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^-v: 74/ 



4 ) 

>^6. 0mM^^tfM9M2 OOmlC, vj.- K*t^ -f-3'J7^ • Y 
N2MIU 30°C. 125Xfn-^/^ItfiL^o 6 5 R#P H m 

[0 19 8] 

- ^z^Bff ^ l";F*20ml^DDWA U 3 5 °Ct; 4 4 

#LTP HA£IStti L£ c JftttifR£?l@ 0 . 4 S^m^^ >7'5> • 

[0199] 

9 Sti^f^H: (GC-MS, ltQP- 5 0 5 0, Elft) t^tfL 

, PHA^/v-JL-y hoy f-)V^^7-)V^<D^l^n itZo ^(DffiM, S 
4^^-Tii'9, ^ScPHAfi3-k Ko^v-3—>^nA+$/^rniftVi 

[0 2 0 0] 
[114] 



14 



(mg/L) 


340 


TtfV-^—nm. (me/L) 


13 


*y-7-^. 7 (TIC ^x!)7tt) 




3 - 1 KP^f'>Bie 


40. 2% 


3-k Ku3rv~xdr-9->-^ 


1.0% 


3 — k KPdryt^^^i 


5.4% 


3 — k Kn^y/ t^i 


1. 5% 


3-k h'p^-yf^yt 


15.8% 


3 - k h'P^y Kf^ 


8. 1% 


3-k Kn+y- 3-y^p^y;i/7°Pt'tyi 


28. 1% 



[0 2 0 1 ] 

(mmm 5 ) 



tHBE#2 003-3092933 
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^-v: 75/ 



;l/7°n \£*>m.6. 0mM^#trM9^i)i2 0 0m 1C, ya - • 

V T-f • YN2ttWL, 3 Ot:, 1 2 5^ hn-^/^Si^tL^o 4 

[0 2 0 2] 

- ^z^M^ W y h * 2 0 m 1 9 n n KMM U 3 5 °CT 1 8 5 BfWI 

*#LTPHA£JfcmL£o iffiI^?LH0. 4 5 ^m<7)> • "7>f 

Lfc&, n - ^ 'J - iA>f ^ - L^o Z<DWkffife*ft*9 y 

[0 2 0 3] 

7 7^— fiM^I (GC-MS, itQP-5 0 5 0, EIS) "C5j*ff L 

5 £^i"a*K ^f^P HAli 3 - Kn + y-3 - DA+y^yn >^ 
jx-y h£-£-tfPHA-e*&£fc^B$*Lfc 0 
[0 2 0 4] 
[£5] 



5 



i^tflt (mg/L) 


900 


*y?-It (mg/L) 


43 


y (tic t°— ^=c\)T\t) 




3 — t K ndr;/|§g£ 


86. 1% 


3 - t K n Kf* >"Bg 


1.4% 


3 — t Kn^f-v-— 3 — i/^ 7 P^^f ~>./l-:/p t 0 ^~>-@| 


12. 5% 



[0 2 0 5] 

(H»d 6 ) 

if (D i f c olig) 0. 5%. 3-v?n^*v;i/-?*nfcr*>&6 
. 0mM^tfM9^i2 OOmlK, va- K - fn'JT^ • YN2f 

£OTU 3 0°C, 12 5^hn-^-efiUS*U, 4 2B#Wlfe, mfat 



tHBE#2 003-3092933 



mm 2002-309635 
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[0 2 0 6] 

- <7)f^M#^ l^h£20ml*nn*;UA dSffi U 3 5°Ctl 8 5 « 
^L-CPHA^ffltliL/Co ffltb$t£?U10. 4 5 /um(DJ >7^> • 

[0 2 0 7] 

9y a --nmftffimw (gc-ms, itQp-soso, Eift) -e^tfL 

[0 2 0 8] 



[£6] 





fmg/L) 


800 


y ft* 


(mg/L) 


24 


y •=?• — -=XC=. •;/ 


hffl^ (tic b°— ^yrit) 




3 - t K n ^ 




81. 6% 


3-t KP+y 




2. 3% 


3 — t h'n + y 


— 3 — ^ n vvl^ o t°^->-gt 


16. 1% 



[0 2 0 9] 

D-^n-^O. 5%, 3-y^nAJry;i/7°nt:t>f 3. OmM, 5- 
y^OA^ y ;i/±?|3. 0mMS:ttfM9§*2 0 0mn:, ya-KW 
■fn'JT'f • YN2f*IIU 3 0°C, 1 2 5^ fn-^/K'Sf^f L 
fc„ 4 0B#ram, W#*»<Mfr«KJ: IJHJRU D-^n-xO. 5%. 3- 
v^n^^v^^'n tf^->g?3. OmM, 5-y^OAJfy;v±f|3. 0 mM 
£-a^ SHIM (N H 4 C 1 ) m^v^M9M2 0 0ml »SLt, H 
3 Or, 1 2 5^ \>u-?/frX-mm&#LtZo 3 9 «Fl«^ W#Sr«^ 
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[0 2 1 0] 

£ (Difc-mMtt-^ I/7^2 0ml^DD,W tcfj^i L> 3 5 *C"C 6 9 H$Pfti 
^LTPHA^ffttB Lfco JfitB?££?LS0. 4 5/<m©^>77> • 7 ^ - 

[0211] 

7 7^— RS^ii (GC-MS, i?tQP- 5 0 5 0, E I j£) "C^*fL 

7 iZTFirm*), iiP HAIi 3-t Ko^fy-3 - y^o^i/^n h:jr>M 
z---y hRZ/3 -H Kn + y- 5 - v ^ n^^f v;i/^^c^jaL— y h £-^tf PHA 

[0 2 121 
[^7] 





(mg/L) 


700 


Tjf y v-ff 


(msr/L) 


520 


^E-y -7"— n-;=. y 


hffi^fe (tic t°— ^^yrit) 




3-t Kp^v 




0. 4% 


3-t Kn^v 




0. 4% 


3-t Ko^E-y 


— 3 — p^dr^./vc/p t°^->@t 


20. 9% 


3-t KP^f-y 


— 5 — u \y fV^^Mt 


78. 3% 



[0 2 13] 

(nmm 8 ) 

Sfx^^ (t'Jxy^^flit^lil) o. 5%fc, 3-v^o^NJf- 
y^7*D et>i6 . 0mMt^ttfM9^i2 5 Li:ya- K • 
7^ • YN2tt^IIU 30°C, 7O0fe/^ il^M 9 . 4 L 
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[0 2 14] 

ZV&jmMfe^l' y h £ 2 0 OmL^^nn^MCgSU 3 5tt 1 0 0 

;n£Tf?i£Jg$-tf\ M^itlft*lHliRU||^*£«tTPHA«:^o f#«b*ifcPH 
A(?)^yv-aZ'7hM (TlCtf-^^ 1 ; TJt) m^-T^Ta^-e^L/i 
ifi£r&^ 1 8 %t&*3 - - y^nA^y^o bf:* >H<£>jx.=. y h"C 

* «J > 8 vB&m^JL^ -y h D , 1 %^ff>IS (m e d i 

um— cha i n - 1 ength :mc 1) 03-tKD^y7^* — 
•y h t^o/: 0 

[0 2 1 5] 

mTlEO PHA^f), SAUv^#'J - 3 - 1 Kn*'>Ki (PHB) f&frZ 
iBU 6 or-C2 4«fW«ltHLfco J: 0 ±8&Ih|JKU itSL^ 

*§fif£-£, #**/-^*^Si£J8:$-££o 3 01* ^tJEEf^** 

Jt) * . & yj^-e^ L fc^, 9 4%/i s 3-HKn^y-3-y7nA 

^ry^7*nW>i^7 6 %#(f«g©3 - Kn^yTM > 

[0 2 16] 

:wPHAWi^W-U-y3>^D7F^77^ (G P 
C ;IV- HLC-8 0 2 0, *7A;#'Jv-7'f7MJ-PLge 1 M 
IXED-C (5^m) . »i;^DD*w, tf'J*?-V>&|t0 ICfc.ljfFfllj 
U:g*, Mn = 6 3, 0 0 0, Mw=l 1 0, 0 0 0T*of: 0 
[0 2 1 7] 

icOPHA^PHA 1 t U AMy^-fli Ltffli^Co 
[0 2 18] 

miE#2 003-3092933 
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1 Omg(7)PHA£2 5 m LW^M? n HAtU ^nD*W 2mLt:^ 

3%^£-g-if^*/-;W&flk2mL£2jnx.-<:. l o o °c-city;fL 
<b 3 . 5 B#r B m^$-^^o SiSfl-Tm, 3r >tK 1 0 m L £JjPx.T 1 0 
IL/:tC, 2gtc^|L7t:T/i<7)^nn^;l/Ajl^^«)UiL. Sfe^v^v^ 

(GC-MS, |)tQP- 5 0 5 0, *7A:DB-WAX (J&W*±, 0. 3 
2mmX3 0m) , E I &) tCWC. P H A^Jf- y h <7)^ ?-)V3-7. t 

[0 2 19] 

(H»!l 9 ) 

1 5 o g<vtfi)%m. m&%7?7-^ w^gttmmmimm, 1 9 5°c^£> 

VZ&Mttm 2 0 0, 0 0 0>tM X\ ma¥3£j5H^» 200, 000) t 5 0 g 
?>*»ll 8 <D P H A 1 t £g£-g\ ltttJj£}«^*£A U SJt 1 9 5 ~ 2 3 0 °CT- 

[0 2 2 0] 

#^tt7t^ i ;-v'--7^> K^PHA2 t U >-r-#l|i: Ltffl^/; 0 
[0 2 2 1 ] 
(HM^J 10) 

• p h a 1 (hm^o 8 ) 100 nmu 

•-^^y^m^iC I. t°^>M/7 Kl 14) 5K»g|5 

• #*fiflJfiJ#J K^f ttM INXVP434) 2 Jf iSB 

±ie&$c£^'£-u h (l/d=3o) -cmm&mLfzo 

[0222] 

^^)VViyy^fyX^mLtzm.A\^y')iJ / MW (BET : 2 5 OmVg) 1 



tbliE#2 003-3092933 



2002-309635 



^-v: so/ 



fcWfco HK, f#f>*t/iv-4f>^ h^-i0 73R*fi5fc#l!&3-M8ltt7i9>f 
F^t'JT (TOIWS : 4 5 ^ m) 9 3 ®:i:^<h ifi^LT, ?SB£t:/? i/Rft 
m<D 2 l&^v-fe* > * ilft#J 1 £PS L fc 0 
[0 2 2 3] 

t#^tL/c2^:^-7Hf 1 Kov>T, (2 5°C, 6 0%RH 

) > StfiSS&iS (3 0°C, 8 0%RH) <7)^rfifti<DMm.TX\ ftK&^tziB 

mm<?) mn^te * ffl v » r , i o 3 o o tymtmo hi-- <D^mm * w%. l 

© : (-20// c/g&T) 

0:M (-1 9. 9—10. O/.C/g) 

^:HJBrT(-9. 9 5. O^C/g) 

x:^ffl75pT(-4. 9//C/gW±) 

(n»o i i ) 

P HA 1 CPHA2 SrlSeffli"* WfiHWll 1 0 t\s\W.(Djj&X\ v 

**>^ht-2 W: 0 Sfc, itL^fflv^-c^M^J 1 0 fcH8UcLT\ 2$^ 

***>9 : mm 2 *»^o -<7) b ±-Rzmm?\<7><$&znMM 1 o t 

[0 2 2 4] 

(ifc^fl 1 ) 

pha i <7)ft^f9 Mf-uv-r^r? v is- v&m&wm (irjAtimm. 
m 7 o °o £ 1 o o R*auffiffl-r*m^ti^jft« i o t mmojjfeKx <o , 
>&bi—3Z&fzo tfz, ztizm^xmnm 1 o tBttiar, 2^^-r 

[0 2 2 5] 
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&m 2002-309635 
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[£8] 





PHA(D 








:tt I 


( // m ) 


(«»%) 


SfS^S (Q/ 
M) 


M) 


1 OfJ> 


3 0 0f 


1 0# 


3 0 0 # 


mmm 

1 0 


PHA 
1 


ir >' $ 
1 


7.2 


5. 1 


@ 


© 


© 


© 


l l 


PHA 
2 


2 


6. S 


5. 2 


© 


© 


© 


© 


l 




-^ir > ^ 
3 


7.0 


4. 9 




© 


© 


© 



[0 2 2 6] 

mmm i 2 ) 



^-bf y^M^^iX^^ i:*->f>y7 y * (DBPlill 1 OmL/l 0 0 

g) fcteffl-tajuiwi, nifc^i 0 tmu^m^x *k m&h-t— izntz 0 

to 

[0 2 2 7] 

(HMM l 3 ) 

P H A 1 <Ditt> *) iZ P H A 2 L, T-tf > * BM<?)iXt> t)K%-#y 7v 

y? (DBPfilllOmL/lOOg) £f£JE-T& J£Wi. HJfeM 1 0 £ |§| 

[0 2 2 8] 

(JttS^fl 2 ) 

PHA 1 WftfcO tc^^l/>-^;l/T^ U hitJt^Mli (35T9^K#tia 

JS7 0t:) ^lOOliMU v-if>^i^ftt5^:*-^>7'7^ ( 

DBPMf 1 lOmL/lOOg) fcttffi-t&JSWl, 1 0 <h |s]*<7)^ 
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[0 2 2 9] 
[*9] 



^ 9 : Ufa b 1 - 3 <pmmmt 





PHA 




MM 


mi 


m 


(/i m ) 


mm 
(«*%) 


fcfi^iS. (Q/ 
M) 


iBifiiSiSiS. (Q/ 
M) 


1 o# 


3 0 0# 


1 o# 

1 


3 0 0 # 


1 2 


P HA 
1 




7. 3 


5. 4 


© 


© 


© 


© 


1 3 


P HA 

2 




7. 1 


5. 6 




© 


© 


© 


2 






7. 1 


5. 1 


© 


© 


© 


© 



[0 2 3 0] 

(mmm 1 4 ) 

mmw 12-13, itm\}2-efthtifzm& h-r- 1 ~3 zm^x^ m&tt6 
%<DU,m.mm{%% 1 5 g /m 2 (D^mm^m^LxuM^^mLtzo -<of* 

[0 2 3 1 ] 

t£I&^ 5. 0% 

N a OH 0.7% 

y^Wti-Y')^^ 3. 0% 

H 2 0 2 1.0% 

MMJ (? 4 * >nm "'J77-^S 2 8 0 0" ) 0 . 2 % 
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